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(57) A glass f a>er mat for a stampable sheet in 
wtiich long fiber and short f ber may not separate even 
by forming and both are c£s1ributed uniformly to make 
features of respective f bers effective. A production sys- 
tem irKludes a double t>€^ press type laminator v^tch 
stacks the glass fiber mat, a therinoplastic resin melt 
and a fSm wtitch is taken up and applies heat and pres- 
sure for impregnation, and cools with maintaining a con- 
dition applied the pressure, supply means for supplying 

FIG.1 



tfie glass ft>er mat into said laminator, and a pair of 
pressure shearing rollers arranged between the supply 
means and an endless fc>ett of said laminator for partiaDy 
cutting the glass f3>er into sfiort fber. The roller is made 
of steel to apply line pressure on to the glass fiber mat 
to shear the continuous fber to uniformly drstritx/te 
short f ber in long fft>er. 
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Description 

APPLICABLE FIELD OF THE INVETmON 

5 The present tnyention retefgs fo a ptass ftoer mat for a stampable sheet a production [yocess thereof, a stanpabt e 
sheet employing the glass ftoer mat, a productk>n process thereof, and a pfoduction system there^ . 

BACKGROUND OF THE INVEhmON 

10 A stanpable sheet is a sheet form article, in wfich a thermoplastic resin impregnated in a reinforcement fiber. 
There are various starppable sheets depending upon production processes, fomr^ of reinforcement f bers. As produc- 
tion processes of the stampatDle sheet, a lamination method and d^persing method have been kncwa 

The lamination metf)od is a method, in which a fS>er mat is prepared from tf>e reinforcement ffber at fast, the fh& 
mat and a thermoplastic resin sheet or niolten thermoplastic resin sheet are stacked, and thea the thermoplastic resin 

15 is inrpregnated into tfie fa>er mat applying heat and pressure (U. S. Paterrts Nos. 3,644,909, 3,713,962 and 
3,850.723). 

On the other hand, the cfisperstng method is a method for producing the stampatile sheet in wfiich after mixingly 
(fisperse reinforcement fiber arxl thernvsplastic resin, the mixture is shaped into a sheet form, and heat arxJ pressure is 
appBed to the sheet form mixture, wfiich is divided into a wet metftod to perform nrwdng arxJ dispersing in water (Japa- 
20 nese Examined Patent Pub&cation (Kbkoku) Na Heisei 2-48423, Japanese Examined Patent Pii>Iication No. Heisei 3- 
4678 and Japanese Examined Patent Pubficalion Heisei 4-40372) and a dry 

ing witNn a special mixer without usong water (Japanese Exarnned Patent Plication No. Heisei 3-55312, Japanese 

Examined Patent Publication Na Heisei 2-42058 and Japanese Unexamined Patent Publication (Kbkai) fskx Heisei 4- 

173311) . The wet mrff|Qd is to rrax reinforcement short fiber and thermoQjastic resin powder in water, make into asheet 
25 by a paper machine with addinoja f loccute tino a ^ent or a tender, remove wgter and drvi p lprm a sheet slack a plurality 

of sheets as required, and apply heat and pressure to otitain the stampable shf>^ On the other h and, the dry n^ethod 

is to nix reinforcement fit>er and thermoplastic resin powder within a special mixing cf^annber. to form into she^ form 

on a belt and to appty heat and pressure to form the stampable sh^ 

The features of tfie stampable sheet formed bf the lamination method are to have high impact strength since the 
30 reinforcement fa>er is continuoi^ ffoer, and to k>e difficult to cause local orientation for mecfianical entangling of ffoers. 

On tfie other hand, since the reinforcement f foer cannot be suffidentty fffied in a rib or a boss, designed length cannot 

be achieved. Therefore, freedom in designing of the product is fow. 

On the other harxi. the stampable sheet produced by dispersing method has shorter ffoer in comparison virith tfie 

lamination mettiod to easily cause fluctuation of strength due to focal aientation of the reinforcement f ber, and has low 
35 impact strenglfL On tfte other hand, since the reinforcement ftoer can be filled even in the rfo or boss, designing of tf>e 

product is easy. 

Therefore, there are several proposals for takirig the feature of the sfiort f foer reinforcement in the stampable sheet 
of the long fiber reinforcement typically as formed by lantination metfiod. 

For example, examples of attempts for improvement by impregnating a resin containing short fiber in a long ftoer 

40 mat fiave t>een disclosed in Japanese Unexamined Patent Put)Iication No. Shcwva 48-80172, Japanese Unexamined 
Patent Publication No. Shcwa 54-21476, Japanese Unexamined Patent Put)ncation No. Showa 55-161618. Japanese 
Unexamined Patent Publication Na Showa 57-100029 and Japanese Exanvned Patent Put)(tcation Na Heisei 4-65854. 
However, in such method, as pointed out in Japanese Unexamined Patent Publication No. Showa 64-4320. most of the 
sfKXt ftoer is filtered by the long ftoer mat to penetrate almcst only resin into the mat. Then, most of the short ftoer forms 

45 a layer in the vk^nity of the surface of the long fiber mat When stamp forming is performed with such stampatile sheet, 
the short ftoer may occt4>y most proportfon of the reinforcement ftoer to l>e fHled. in the rto. boss and the end portion of 
tf)e formed product conversely, in a cfiarge portion of the original sheet the long ftoer may occupy nrK>st proportfon. As 
a result cfifference of proportions of the long ftoer and the short ftoer can be caused at various portions of tfie product 
to cause cfifference in impact strength and fatigue cfiaract&istics, or. anisotropy may be caused due to focal orientation 

50 of the short ftoer. FurthernDore, distortion may also be caused. 

While not directed to the stampat)le sheet as a sheet form material of a ftoer reinforced thermoplastk: resin, whfoh 
can t>e formed by a pressure forming, and in whk:h the fong ftoer and the short ftoer are contoined. there is one, in v^fuch 
a fong ftoer mat arxi a short ftoer mat are stacked and the thennoplastic resin is impregnated into tfie stacked mats, as 
(fiscfosed in Japanese Unexanm'ned Patent Publk:ation No. Showa 58-98241. In this pubOcatioa respective one lor^ 

55 ftoer mat and short ftoer mat are stacked and the thennoplastic resin in impregnated thereinto. With takirig tftis as hint 
it can be considered that tfie stampable sheet, in whk^h the continuous ftoer and the short ftoer are unrformtydistrtouted 
can be easily obtained by stacking a plurality of tfiin continuous ftoer mats arxi tiiin short ftoer mats and formed into a 
mat by neecfle puru^fv and inrpregnating thermopile resin into the needle purified mat However, when tfiis is prac- 
ticed, as shown in Rg; 7. for exanple, production units (A) of the continuous ftoer mat and production units (B) of tf)e 
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short fa)er mat have to be arranged afternatety along transporting direcbon (left and right cfirection in the dramng) of a 
conveyer C arvi thus requires a huge anrxxnit of investment 

Then, upon needle puncHng the contimKXis fiber mat, when punching density is ina^sed or penetration depth of 
the needle is made deeper, cutting of the f3>er is increased. Thus, a mat. in which the short fa>er is <fistrbuted in the 
5 continuous fiber, can be obtained. By inpregnating the thermoplastic resin in this nrrat. the stannpable sheet can be 
obtairrad. 

However, such stanp^e sheet holds the following drawt>ack. Namely, when the punching density is inaeased. 
entangfing of the fft)ers can become stror^er to make the mat cfifficuH to loose upon tomrnng. This causes requirement 
for higher fonnng pressura On the other hand, when the penetration depfti of the needle is made deeper, tfie fb&s 

10 oriented in the thickness (firection is increased to make a loft (nominal thickness) of the mat larger. As a result, upon 
heating, a blank (hot tslanl^ is expanded s^nfficantly to cause temperature (fifference between the inner byer and the 
surface layer. If heating period is expanded for eltnwiating the tenperature difference, the surface layer can be over- 
heated to degrade appearanca Furthermore, healing aging can be promoted to degrade physical properties. 

Therefore, the present invention to provkie a glass f3>a' rnat for a starrpable sheet, in which forvg fi)er and short 

15 f a>er may not be separated and distributed uniformly even in forming process, and which can make features in respec- 
tive ffoer ^fective. a productfon process thereof, a starrpaUe she^ enpfoying t^ 
thereol and a productfon system therefor. 

SUMMARY OF THE iNVEhfTION 

20 

As a result of extensive study for solving th e problenrG set forth atx^ve, th e inventor has found that the proU em can 
be solved by enpfoying a glass f3>er mat. in whk:h a glass ffoer mat forming a glass fber mat fCH* a stairpable sheet is 
formed with continuous glass fber and short glass fft>er produced by damping the glass ftoer urxJer pressure for par- 
taOy causing cutting of the fber. and thus containing long fiber in the length fonger than or equal to 10 mm and short 

25 fber in the lerrgth sfiorter than 10 mm. 

In the preferred construction, the glass ffber mat is obtained by clasping a continuous f 3>er needling mat, in which 
different f foer ter^gth of f are entangles each other, and the long f3>er fiaving fS>er length greater than or equal to 
10 mm and short fber having ffoer lerigth less tfm 10 mm are distrfouted uniformly. The glass f3>er mat may contains 
30 to 60 Wt% of glass fl>er having ffoer length less than 10 mm, 70 to 40 Wt% of glass fber having fber ler^ greater 

30 than or equal to 10 mm. and the glass fber having fber length greater than or equal to 10 mm contains more ttian or 
equal to 5% of glass fber having fber lerigth greater than or equal to 50 mm. When a unit weight is 900 gfnf, a tensile 
strength is 0.5 to 3 kgf/200 mm and a mat foft ^ 5 to 10 mm. 

A stampat)le sheet »x»rding to the present inventfon. is produced by impregnating a tfiermoplastic resin into the 
glass fber mat Preferably, a fber content is 40 Wf% arxJ a unit weight is 4.4 kg/nf . a hot blank loft is 6 to 16 mm. 

35 ~ A production process for produdrig a glass flt>er mat to be fc»rnr)ed i^^ 

pat)le sheet by irrpregnalion of a thermoplastic resin, according to the present invention, comprises a step of clasping 
a glass fit>er mat tom^ with continuous glass fiber or a continuous glass fiber needling mat t>etween a pair of rollers 
at a predetermined pressure to form fong fber having fber length greater than or equal to 10 mm and short fber having 
fiber length less than 10 mm wfuch are formed by partially cutting the glass fber. 

40 A production process for producing a fber reirrforced tfiermoplastic stampable sheet tTy impregnatir^ a thermo- 
plastic resin, according to the preserrt invention, comprises tfie steps of needlir^ a continuous glass fiber mat for entan- 
gling fbers, clasping the glass fber mat formed with continuous glass fber for partiaOy cutting the fber, and thereafter 
impregnating the thermoplastx: resin. 

A production system of a stanpalsle sheet, according to the present invention, corrprise a laminator, f it>er mat sup- . 

45 ply means for supplying a glass f b^ mat into \he laminator, arvf a pair of rollers arranged t}etween the laminator and 
the fber mat supply means and clasping the fber mat for partially cutting the glass fber into longer fber having fber 
length greaterthanor equal to 10 mm and short fit>er having fber length less than 10 nvn. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an explanatory illustration shcwir^ one emtxxfiment of a stampable sheet producing system accorcfing to 
the present invention; 

Rg. 2 is a perspective view showing a sample for deriving a minimum forming pressure; 
Fig. 3 is a perspective view stowing a sample for evaluating forming mobility A (GC ratfo); 
55 Fig. 4 is a perspective view shwir^ a sarrple for measuring general mecfianical property; 

Fig. 5(a) is a perspective view showing a sample for evaluating forming mobility B ^fow of GF to a rb). Fig. 5(b) is 
an enlarged section of the rb; 

Fig. 6 is a p^spective view showing a sairple for evaluatbn of anteotropy; and 

Fig. 7 is an explanatory Qh^tration showir^ one example of the conventional production process of a conposite 
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mat of oontinuotis fiber and short fa)er. 

descriphon of iub preferred embodiment 

5 A glass ft>er mat in accordance with the present invention, is constructed with a glass fiber mat torming a g^ass 
fiber mat for a stompaUe sheet formed with conthiuous glass fa^ 

fa>er under pressure for partially causing cutting of the fber. and thus contains long in the length longer than or 
equalto10mmandshortfS>erinthe length shorter than 10 mm. 

Here, it is preferred that the short fi>er (fber length is less tfian 10 mm) and the long fber (ft)er length is greater 

10 than or equal to 10 mm) are cfistributed unifcaiTtly in the mat WHle a constructtoa in which short fbGf is arranged on 
upper and lower surfaces of a mat of the long fber can t>e often seea the short fiber and the long f3>er may be sepa- 
rated in secondary fomrung to cause local concentration in the length of the fber to be filed in various portions of the 
fornied product TTvs can be a cause of fluctuation d mechanical property to mate 

H is preferred that the gl^ f3)er having the fber length greater than or equal to 10 mm 

15 to70VW%. h case of the mat having only fiber less than 10 mm of the fber length, the starrpalslesh^ 

such mat has poor impact resistance and is easily cause local ori&itation of the fber duririg forming. On the other l^nd, 
in case of the glass fber mat formed with fber having a fber length greater than or equal to 1 0 m^ 
gnngpdnts becomes large nunber to require higher fornwtg pressure for obtain Asaresult. low 

productivity such as forming speed can be tewered and large scale of production faciGty becomes necessary. 

20 On the other hard, it is further preferred that the glass fiber having fiber length greater 

contained inarangeof 5 to 10 Wt%. When the coritem of the glass fber having fber length greater tfian or equal to 50 
mm is less than S%, the short fber and the former fber may be separated during secondary fbrnwig to local concen- 
tration of the fber. and orientation of the shorter fber can be caused. As a result, anisotropy in the physical property 
can be caused. Conversely, when the content of the glass fber having fber length greater than or eqi^ to 50 mm is 

25 greater than 10%, mobifity in the secondary forrnng tends to be degraded. 

On the other tmnd. in the glass fber mat. when the unit weight (hereinafter referred to as "Metsuke^ is standard 
900 gfn?. it is preferred that a tensBe strength is 0.5 to 3 Kgf^OO mm. and a mat loft Is 5 to 1 0 mm. Normally, white the 
tensile strength of the continuous fber rnat obtained by needling fe in the order 

entangled. Thus, it is difficult to fiQ the glass fber in the snDaD portion of the fonmed product, such as rb, boss or so forth. 

30 Accordingly, in order to obtain suffictent mobffity as intaxied by the present invention, it is required that the tensile 
strength is less than or equal to 3 kg. Furthermore, when the tensile strength of the mat is less than 0.5 kg. (ftre to lack 
of binding power of the mat Qerse, the mat may easOy cause pulling apart or so forth upon transporting a hot blank into 
a mold. Therefore, it is difficult to use in the Bght of handling. 

The glass fiber mat having the property set forth above can be easOy obtained t>y dasping the needled gtes fber 

35 mat By needling, the continuous fber entangles to fonna mat which can be handled. At th^time, by cutting of the fber, 
short fiber may be aeated. However, the proportfon of the short fber thus created is small. Therefore, there is a metixxi 
shearing of fiber is Increased upon needle punching of the continuous fber mat, by Increasing punching density or by 
increasing penetration depth of the needle, the mat containing large amount of short fber in the continuous fber can 
be obtained. 

40 However, when the punch density is increased, entangling of fiber is strengthened to cause necessity of Ngh fbmv 
ing pressure for difficulty of loosing of mat in secorxiary forming. On the other hand, wfien the penetration depth of the 
needle is increased, fber oriented in the thickness direction of the mat is increased to make mat UAt {norrana\ thickness) 
greater. As a result blank (hot blank) is stgnificantiy expanded to cause tenperature difference between the inner layer 
and the surface layer in the blank. When heating period is expanded for eliminating the temperature difference, the sur- 

45 face layer becomes overtreating conditbn to cause degradation of the external appearance of the formed product Also, 
thermal aging is pronru>ted to degrade physical property. 

By clasping the needled glass mat as In the present invention, the entangled portion is selectively compressed arxJ 
cut wide range of fber length distrbution can be provided for reducing nr^at loft which can t>e a problem during heating. 
As a method of dasping according to the present invention. It is sinply apply pressure by clamping the glass fber 

50 mat between two metal plates. For continuous production, it is desirable to damp the glass fber mat with a pair of metal 
rolls. On the other hand, by providing unevenness of the meial plates or roll, the mat with partially cut fber can be 
obtained. 

The hot blank foft of the stampat)le sheet according to the present invention is preferably 6 to 16 mm, and rTK>re 
preferably 8 to 12 mm. When the hot t^lank foft is less ttian 6 nvn, the surface of the molten stampattle sheet becomes 
55 tackiness can easily cause adhesion of the resin on a working gfove during transportation of material to lower handling 
abOity. On the other hand, when the hot blank loft s greater than or equal to 16 mm. heat mark (tennperatifl^e difference) 
can be caused in the surface layer and the intemnediate layer to cause lowering of mobility. 

In the glass fber mat according to the present inventioa the standard mat bft in which the M^suke is 900 g/m?, 
is preferably 5 to 10 mm, and more preferable 6 to 8 mra When the mat loft is less than 5 mm, the resin rnay focaOy 
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concentrated on the suface layer of the stampat)te sheet blank in resin impregnation process by lamtnalion. and as a 
result influence for handfing, such as surface tadoness or so forth dicing heated state (hot t)lanK) in secondary forming. 
Conversely, in case of the nriat bft greater than or equal to 10 nvTV the hot blarik 1^ 
to 16 mm Lfxm processing of the stanpaksle sheet to cause heating mark. 

5 

EXAMPLES 1 TO 4. COMPARAnVE EXAMPLES 1 TP 3 

With enplcying glass f3)er roving (maruifactured by Nitto Boseld K K.)shown in a tatie 1, after shaking off the glass 
fbef rcving without provicfing directionality, needle punching was effected under the conc£tk)n of puriching density of 30 

10 needles/cnf andperietralxmdepthof therieedleof 14.5nvntoobt^ 

glass fiber mat was sifipfied to a starrpable sheet producing system shwn in Fig. 1 to obtain the stampat^le she^ of 
40 Wt% of glass content. 4.4 kg/im? of Metsuke. 

The stanpable sheet profajcirig system includes a doublet)^ 
glass fa)errnat with the thenrwplastic resin nidtF arid ftenii^^ 

IS the resin by apptving heat and pressure, coob the resin inpregnated laminate under lyessure to form into a sheet, a 
supply means for supplying the otess f i)er mat M to the_laminatDr, and a pair of pressure shearing rollers 5 located 
between the sppplv means 2 and endless hptts i , i ' of the laminatpr 4 for daspino the glass ftoer nrat to cut a part o f 
fft>ers into short fiber. The roller is made of copper and has 200 mm0 of (fiameter, wfuch exerts a line pressure shown 
in the table 1 for pressure shearing the continuous fS)er to uniformly distrftxite the sfiort 

20 The pressure shearing fine pressiff e of the roller 5 is s^ n consideration of tie ffoer length distrOxjlion after proc- 
ess, a mat strength and hot blank lofL This pressure is drfferentiated depencfing upon the binder corrpositfon or ffoer 
c&imeier in the roving emptoyed as tf)e glass fS>er mat In order to obtain the g^assfber mat and the stampaUe sheet 
according to ttte present invention, the nrat tensile strength and the hot blank fofl have to be s^ withi 
For example, in case of the example 1. the pressure shearing line pressure is preferably 60 to 120 kg/cm. and nmre 

2S pr^erably 80 to 100 kg/bra 



TABLE 1 



Ho. 


Name of Roving 


Fft>er Diameter 


Binder 


Pressure Shearing Line 
Pressure 


Reinforcement 


Exam. 1 


RS42RA-305 


23 Jim 


vinyl acetate 


90 kg/cm 


Sheared 


Conp. 1 


RS42RA-305 


23 Jim 


vinyl acetate 


0 kg/cm 


Continuous 


Exam. 2 


RS24QA-3aD5 


17 Jim 


acryl 


35 kg/cm 


Sheared 


Connp.2 


RS24QA-305 


17|im 


acryl 


10 kg/cm 


Sheared 


Exam. 3 


RS24QA-305 


17 Jim 


acryl 


45 kg/cm 


Sheared 


Exam. 4 


RS24QA-305 


17 (im 


acryl 


70 kg/cm 


Sheared 


Conp. 3 


RS24QA-305 


17fim 


acryl 


90 kg/cm 


sheared 


Connp.4 


RS24QA-305 


17 Jim 


acryl 


0 kg/cm 


continuous/chopped 


Conp. 5 


RS24QA-305 


23|im 


vinyl acetate 


45 kg/cm 


Sheared 


Conp. 6 


RS24QA-305 


23|im 


vinyl acetate 


135 kg/cm 


Sheared 


Conp. 7 


RS24QA-305 


23 Jim 


vinyl acetate 


0 kg/cm 


Continuous 



so 

COMPARATIVE EXAMPLE 4 



With errploying glass ffoer roving (manufactured by Nitto Boseki K K.) shown in atable 1, after shaking off the glass 
f S>er roving on the conveyer without provicfing directionality, needle pmching was effected urxier the conditfon of puncfv 
55 ing density of 30 needles/cm? and penetratfon depth of the needle of 14.5 mm to obtain the glass fft>er mat of Metsuke 
450 g/cm^. This glass fber mat was sipp&ed to a stampable sheet producing system shown in Fig. 1 to obtain the stam- 
pable she^witfiout performing j)ressure shearing. At tfiis time, for polypropylene to be used asthethennoptastfo resin 
melt F, 33 Wl% of glass chopped strand was added. The polypropylene melt with glass chopped strand was suppfied 
together with films Rand Pot sole polypropylene wound on the rolls (Metsuke 450 gAn^ to obtain the stanpaUe sheet 
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reinforced by both of the coritirK)usf2>^ (continuous fber: glass chopped 

strand = 50 : 50). 4.4 kgAn^ of Metsuka 

COMPARATIVE KXAMPI-ES 5, 6. 7 

5 

With empbying glass fi>ef roving (manufactured by Bosefd K K.)shown rn a taUe 1. after shaking down the 
glass fto raving onto the conveyer without providing (firecfonality. needle punching was effected under the corvfition 
of puncNng density of 30 needles/oTi? (40 needles/cm^ in case c1 cornparative exanpl 
needle of 1 4.5 mm to obtain the ^ass fiber mat of Metsuke 900 g/cnri^. This glass fto 
10 sheet producing system shown in Rg. 1 to obfain the stempaWe sheet with press^ 
135kgAm 

EVALUAnON METHOD 

15 Properties of the foregoing glass mats for stampable sheet produced under the foregoing conditions are evaluated 
in the foOowing et/atuation method. The results of equation is shown in a table 2. 



TABI_E2 





Ex.1 


Comp 1 


Comp. 5 


CorTp.6 


Comp. 7 


Needle Punch Condition (needles/cm^ 


30 


30 


30 


30 


40 


Pressure Shearing Concfition (kg/cm) 


90 


NO 


45 


135 




Fit)er Length Distribution 


less than 10 mm 


51 


4 


18 


63 


31 


10 to less tf)an 50 mm 


42 


3 


31 


37 


59 


50 mm or more 


7 


93 


51 


0 


10 


(Wt%) Total 


100 


100 


100 


100 


100 


Mat Loft (mm) 


7 


10 


9 


4 


13 


Mat Strength (kg/200 cm wicfth) 


0.8 


24.0 


3.6 


0.4 


6.2 


Hot Blank Loft (mm) 


10 


16 


12 


6 


24 



(3) Mat Strength 

40 From art)itrary position on the clasped glass fiber mat 6 test pieces of 200 mm in wk^ 

cut Emptoying a universal testing machine, maximum tensile strength was obtained by applying tension at testing 
speed of 20 mm/min. 

@ Fber Length 

45 

From the clasped glass fft>er mat fS>ers were carefuDy drawn out by pincette and the lengths were read from a 
scale. The f toer lengths were measured tor 1000 f toers per one test piece. 

® Hot Blank Loft 

so 

Blanks of 1 25 mm x 200 mm was heated for about 6 minutes until the surface temperatures became 210 ± 10 **C 
tyahea &ifljiffpafy^^^'^f^ thq f^patp d blank (ho< blank) was quickly pU on a macHne platea Alsg in ord 
present waving in the hot blank, an iron plate of 125 mm x 200 mm (1.6 mm in thickness and 310q in weight) was 
mm infpri AfftPr m QHnff far \ hn gr. a weight of 5 kg was further moulted. Then, height at four corners were measured 
55 to taken an average ther^ as the hot blank toft 

® h«nimum Forming Pressure (How SmaD Pressure s Required for Fonning) 

As an indicia of mobility in forming, three boxes shown in Rg. 2 were formed. Pressure in toa at which two of three 
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boxed couM be formed whhoiA wane, obtame^ 

BlaiK Dimension: 125 mm x 200 mm x 3 pieces (330 ± 5g) 

Healing Temperature: 210± 10 
5 Press Speed: 12 mmfeea 

Mold Temperature: 40 
Pressure Holding Period: 15 sea 

® Mobility in Forming A (glass ft>er content ratio t>6tween charge portion and end portion (hereinafter abbreviated as 
w "GC ratio!. 

The formed product shown in Rg. 2 was fornied at a pressure of 100 tor)& Then. GC at the txsttom portion arxi the • 
end portion of the formed product as shown as thatched portion were measured. 

Y5 A = (end portion GC/bottom portion GC)x 100 [%] 

® Mechank;al Property 

The five formed products shown in Ftg. 4, having bencfing strength (ASTM D-790. kgf/mm^ arvJ tensOe strength 
20 (NSMA D-638p kgfAnm^ at a pressure of 100 tons. From the bottom portions, test pieces are cut as shown in Fig. 4 (10 
pieces in average) and measurement was perfornied with respect to thereto. 

MobiDty in Forming B (nxibSity of glass fto& onto the rfo) 

25 The formed products shown in Rgs. 5(a) and 5(b) are formed urxJer the following conditions and then mobility of 
the ^ass ftoex into a center rb was evah^ted. 

Blank Dimer^ion: 143 mm x 333 mm x 2 pieces (420 ± 6g) 

Rib Thickness: 2mm 

30 Rib Height 20 mm 

Heating Temperatiffe: 210 ± 10 °C 

Press Speed: lenan^sec 

Mold Tennperature: 50 ''C 

Pressure Holding Period: 30 sea 

35 Fonming Pressure: 180 tons - 



40 



B = (rb tip end GC/botlom portion GC) x 1 00 1%] 
) Anisotropy (It is not desirat)le to cause strong anisotrcpy due to orientation of GF at the flowing porbon) 



The formed product shown in Rg. 6 was formed under the following concfition. Then. t)ending properties at the bot- 
tom portion, longer side portion arvj shorter side portion are evaluated by measuring bending strengths in orthogor^ 
45 two directions arxl expressing the ratio by %. 

Btartk Dimension: 143mm x 215mm x 4 pieces (541 ± 8 g) 

Heating Temperature: 21 0 ± 1 0 ^'C 

Press Speed: 16 mm/sea 

50 Mold Temperatue: 50 •*C 

Pressure Holding Period: 30 sec. 

f=brmir^g Pressure: 1 80 tons 

Next, hf impregnating polyprof^ene resin in this mat stampatsle sheet was prepared. Property of the obtained 
55 stampat)le sfieet was evaluated by the foregoing evakation methods. The results of evaluation is shown in a table 3. 
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55 



As can be dear from the table 3» the stanpable sheet employing the pressured arxi sheared mat can bwer mini- 
mum forming pressure with minimizing Icweririg of the mechanical strength. Since the glass f ber can flow even into the 
tip end of the rS) orthe end portion of the formed product strength may not lower locally, and signfficantantsotropy may 
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not be caused. Furthermore. distortk>n to be 
product can be irtcre^ed. 

It should be noted thefcnegoing enrixxfiments have been exemp0ied the preferred range of the tensOe strength 
and the mat toft nri the case virfiereMetsito of the glass mat is 900 g/in^ Howe^. even if Metsuke is less than or nme 
5 than 900 ghr^, it should t>e enconnpassed within a technical scope of the present invention as long as the reduced val- 
ues of the tensile strength and the mat loft to Metsuke 900 g/im? taO within the foregoing ranga 

As set forth dtxjve. in the glass fber niat for the stanpaUe sheet acccx^ 
gt^f3>er, and long fS>er having the fber length greater than or equal to 10 mm and short fa)er having the fberlengtfi 
less than 10 mm which are formed by partiaOy cutdng the continuous glass fber by dasping, are contained unitonnty, 
10 Therefore, it m^ no^ expand signfficantfy even upon heating so tfiat the tenrperalure dHference between the surface 
layer and the inner layer may not be caused. Also, the obtained fonried product has hi^ dirnerisaonal stabifity and small 
fluctuation of strength and antsotropy so that the stampable sheet having advantages of the long fber reinforcement 
arxl the short fiber reinforcement . 

In the production process of the glass mat acconSng to tfrn method of tfte present invention, since the long fft>er 
IS havtrigtftefiber lerigth greater than or equal to 10 mm and tfwstortf3>erhavirigtfYefl 

fornied by partially cutting the glass fi>er by dasping the glass ft^ at 
a predetermined pressure, the glass fft)er mat suitable for producing superior starrpaUe sheet can be produced while 
production metfxxl is simple. 

The production system according to tfrepreseril invention can produce the glass fft)err 
20 Stampable mat can be obtained with simple ooi^tniction, in which only a pair of rollefs are provided between the corv 
tinuous fiber mat supply means and the laminator. 

Claims 

2S 1. A glass fS>er mat from which a fiber reinforced thermoplastic resin stampable sheet is produced, containing corh 
tinuous glass fS>er. and long ft>er having fber length greater than or eqisl to 10 mm and short fik>er having fber 
length less than 10 mm which are formed by partially cutting said glass fber by clasping. 

2. A glass fber mat for a stampable sheet as set forth in daim 1, wfterein cfifferentfber length of fbers obtained by 
30 dasping a continuous fber needling mat, and the long fber having fber length greater 

shortfber having fber lengtti lesstfian lOmmaredistn'butedunifom^. 

3. A gtess fiber mat for a stampable sheet as set forth in daim 1 or2,wfuchcontains30to60Wt% of glass fber hav- 
ing fber length less than 10 mm. 70 to 40 Wl% of glass fber having fiber length greater than or equal to 10 mm, 

35 and said glass fber having fiber length greater than or equal to 1 0 mm contains more than or equal to 5% of glass 
fber having fber length greater tfian or equal to 50 mra 

4. A glass fber mat for a stampat>le sheet as set forth in any one of daims 1 to 3. wfierein when a unit weight is 900 
g/irn^, a tensile strengtii is 0.5 to 3 kgf/200 mm and a mat toft is 5 to 10 mm 

40 

5. A stampable sheet produced by inpregnating a thermoplastic resin into a glass fber mat for a stampat>le sheet as 
defined in any one of claims 1 to 4. 

6. A stampable sheet as set forth in daim 5. wherein when a fber content is 40 Wt% and a unit weight fe 4.4 kg/m^. 
45 a hot Wank loft is 6 to 16 mm. 

7. A production process for produdng a glass fber mat to be formed into a ffber reinforced ttiermoplastic resin stanv 
pable sheet by impregnation of a thermoplastic resin comprising a step of dasping a glass fber mat formed with 
continuous glass fber between a pair of roDers at a predetemmned pressure to form long fber having fber lengtti 

50 greater than or equal to 10 mm and short fber having fiber lengtti less tfian 10 mm which are formed by partially 
cutting said glass fiber. 

8. A production process for produdng a glass fber mat to be formed into a fber reinforced thermoplastic resin stam- 
pat)le sheet by inpregnation of a ttiemnoplastic resin comprising steps of needling a continuous fber glass fiber 

55 mat for entangTing fbers and tfiereafter dasping said glass fber mat formed witti continuous g^ass fber between a 
pair of rollers at a predetermined pressure to form long fber having fber length greater than or equal to 1 0 mm and 
shortfber having fber lengtti lessttian 10 mm which are formed by partially cutting sakJ glass fber. 

9. A production process for producing a fiber reinforced thermoptetic stampable sheet by inpregnating a ttiermo- 
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plastic resin conprisffig the steps of needfing a con^ 

glass fiber nrot formed wHhcontimjous glass ft>^ impregnating said 

thermoplastic resin. 

10. A productkm system of a stampaUe sheet comprising: 

a laminator; 

fber nriat supply means for supplying a glass nnat into said lani^^ 

apairof roDers arranged between said laminator and said fa>er nriat simply means an^ 

for partially cutting said gtes f3>er ffito longer fi)er having 

fi>er having f3>er length lesstt^anlOmm. 
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FIG.2 
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FIG.4 
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